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[Abstract] Esophageal squamous cell carcinoma (ESCC) is a common histological subtype of
esophageal cancer, clinically characterized by high aggressiveness, significant tumor heterogeneity, and poor
prognosis. With the accumulating evidence for immune checkpoint inhibitors (ICIs), by 2025, the therapeutic
focus in ESCC has systematically shifted from verifying the feasibility of immunotherapy to precise patient

screening, optimization of treatment timing, and mechanistic iteration of combinatorial strategies. The ultimate
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goal is to achieve an optimal balance between enhanced efficacy and toxicity management. This article
systematically summarizes four key advances in the comprehensive treatment of esophageal cancer
(particularly ESCC). First, the introduction of dynamic biomarkers has driven a paradigm shift from static
stratification to adaptive management. Circulating tumor DNA  (ctDNA), with its capacity for real —time
monitoring of molecular response, has emerged as a critical tool for predicting pathological complete response
(pCR) and supporting decision —making in organ preservation strategies. Meanwhile, exosomal programmed
death-ligand 1 (ExoPD-L1), serving as a dynamic indicator of the immune microenvironment, offers novel
perspectives for assessing immune resistance. Second, perioperative treatment models continue to evolve.
Neoadjuvant immunochemotherapy (nICT), reflecting a “radiotherapy —sparing” trend, and neoadjuvant
chemoradiotherapy plus immunotherapy (nICRT) with optimized dosing, have achieved a new equilibrium
between safety and local control, promoting the diversification of therapeutic pathways. Third, in the advanced
first —line setting, strategies have evolved from “single —agent immunotherapy combinations” to “dual -
targeting” synergistic models. Bispecific antibodies [e.g., targeting programmed death—1 (PD-1)/cytotoxic T
lymphocyte —associated protein—4 (CTLA-4), PD-1/vascular endothelial growth factor (VEGF)] and novel
checkpoint inhibitors [e.g., anti—-T—cell immunoreceptor with Ig and ITIM domains (TIGIT)] are progressively
breaking through efficacy bottlenecks via spatial synergy and mechanistic complementarity. Finally, the
landscape of later -line treatment is being reshaped by rapid advancements in antibody —drug conjugates
(ADCs). New—generation ADCs, partially overcoming limitations related to target expression [such as human
epidermal growth factor receptor 2 (HER2)], provide novel strategies for managing acquired resistance by
leveraging the “bystander effect” and synergy with immunotherapy. In summary, the current treatment
paradigm for esophageal cancer is entering a new era of precision medicine driven by biomarker guidance and
mechanistic complementarity. Future research should focus on the standardized integration of diagnostic and
therapeutic workflows and real-world validation to maximize patient survival benefits.
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GAAER AR, O AR AL TR AR AR
HIRE T ARBYATBEM:, 10 H XS E T, anfar7e
ARATHER R EIEAY pCR B . Shen FFRYZSAE
M7 iR NAT J& ctDNA FHPER &8 B & | 5
B pCR BIHER AL (OR=0.26,95%CI 0.09~0.73),
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TR (A0 pCR ) Jr i B AL G H {3 nICT i
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WAV ER ], B7-H3 J2—F7E ESCC M £ Fh s ik
ATz g RIB R RPER A T, BE1) B7-H3
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